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MA N U R E  H A N D L I N G  H A S  B E C O M E  A  
m a j o r  p r o b l e m  f o r  f a r m e r s  w h o  a r e  r a i s i n g  
l a r g e  n u m b e r s  o f  s w i n e  i n  c o n f i n e m e n t .  T h i s  i s  e s p e ­
c i a l l y  t r u e  f o r  s w i n e  g r o w e r s  w h o  c l e a n  r e g u l a r l y  
i n s t e a d  o f  u s i n g  a  b u i l t - u p  l i t t e r  s y s t e m .  S i n c e  h o g  
m a n u r e  i s  n e v e r  r e a l l y  s o l i d ,  l i q u e f y i n g  a l l  o f  t h e  
m a n u r e  i s  o n e  w a y  t o  h a n d l e  i t .  A s  u s e d  i n  t h i s  c i r ­
c u l a r ,  t h e  t e r m  " l i q u i d  m a n u r e "  m e a n s  b o t h  u r i n e  
a n d  f e c e s  m i x e d  w i t h  w a t e r .  
W a s h i n g  f l o o r s  r e g u l a r l y  i s  a n  a i d  t o  sanita6.J~ 
a n d  g i v e s  b e t t e r  c o n t r o l  o f  o d o r s  a n d  f l i e s .  P r o p e r l y  
p l a n n e d ,  a  w a s h i n g  s y s t e m  c a n  a l s o  s a v e  t i m e  a n d  
l a b o r .  
T h e  l i q u i d  m a n u r e  i s  a t  l e a s t  a s  v a l u a b l e  f o r  f e r ­
t i l i t y  a s  t h e  s a m e  m a n u r e  h a n d l e d  i n  s o l i d  f o r m ,  a n d  
r e t u r n i n g  i t  t o  t h e  l a n d  i s  a  c o m m e n d a b l e  p r a c t i c e .  
S i n c e  t h e  r a t e  o f  d i l u t i o n  w i t h  w a s h  w a t e r  v a r i e s  
c o n s i d e r a b l y ,  h o w e v e r ,  i t  i s  d i f f i c u l t  t o  m e a s u r e  t h e  
v a l u e  o f  h o g  m a n u r e .  W h i l e  i n  s t o r a g e ,  t h e r e  i s  s o m e  
b a c t e r i a l  a c t i o n  t h a t  c a u s e s  d e c o m p o s i t i o n  a n d  r e l e a s e  
o f  a m m o n i a  t o  t h e  a i r .  T h e n ,  b e c a u s e  s t o r a g e  c a p a c i t y  
i s  u s u a l l y  l i m i t e d ,  t h e  m a n u r e  m u s t  s o m e t i m e s  b e  
s p r e a d  a t  a  t i m e  w h e n  t h e  l a n d  c a n ' t  m a k e  b e s t  u s e  
o f  i t .  A n d  t h e r e  m a y  b e  t i m e s  d u r i n g  t h e  g r o w i n g  
s e a s o n  w h e n  i t  w o u l d  s i m p l y  h a v e  t o  b e  d u m p e d .  
M a n u r e  M a n a g e m e n t  S y s t e m s  
A s  y o u  k n o w ,  s o m e  e x c e s s  l i q u i d s  a r e  n o t  s o a k e d  
u p  i n  t h e  b e d d i n g  u n d e r  a n y  l i v e s t o c k  p r o g r a m .  O n e  
m e t h o d  o f  h a n d l i n g  m a n u r e ,  t h e n ,  i s  t o  r e m o v e  t h e  
s o l i d s  w i t h  t h e  u s u a l  e q u i p m e n t  b u t  h a v e  c o n t r o l l e d  
d i s p o s a l  o f  t h e  e x c e s s  l i q u i d s .  I n  o t h e r  w o r d s ,  y o u  
s h o u l d  h a v e  s o m e t h i n g  b e t t e r  t h a n  s i m p l e  d r a i n a g e  o f f  
t h e  e d g e  o f  t h e  p a v e d  l o t .  
A n o t h e r  p l a n  t h a t  w o r k s  w e l l  f o r  s o m e  n o r t h e r n  
I l l i n o i s  s w i n e  g r o w e r s  i s  t o  h a n d l e  t h e  m a n u r e  a s  a  
s o l i d  i n  t h e  w i n t e r  a n d  a s  a  l i q u i d  i n  t h e  s u m m e r .  
T h i s  m e t h o d  t a k e s  t w o  s e t s  o f  e q u i p m e n t ,  b u t  a  t r a c t o r  
l o a d e r  a n d  s p r e a d e r  i s  p r o b a b l y  a l r e a d y  a  p a r t  .  o f  
y o u r  f a r m  e q u i p m e n t  f o r  r e m o v i n g  d e e p  l i t t e r  f r o m  
c a t t l e  s h e d s .  
I n  a  t h i r d  s y s t e m ,  a l l  m a n u r e  f r o m  a  c o n f i n e m e n t  
h o g  o p e r a t i o n  i s  h a n d l e d  i n  l i q u i d  f o r m  y e a r  a r o u n d .  
I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  t h i s  s y s t e m  c a n  b e  u s e d  
a t  l e a s t  i n  c e n t r a l  I l l i n o i s  a n d  f a r t h e r  s o u t h .  B e d d i n g  
i s  u s e d  s p a r i n g l y  o r  c o m p l e t e l y  e l i m i n a t e d .  A  c l o s e d  
b u i l d i n g  i s  r e c o m m e n d e d  i n  o r d e r  t o  m a i n t a i n  a b o v e ­
f r e e z i n g  t e m p e r a t u r e s .  U n d e r - f l o o r  h e a t  m a y  b e  
a d v i s a b l e ,  a l t h o u g h  d u r i n g  t h e  r i g o r o u s  w i n t e r  o f  
1 9 5 8 - 1 9 5 9 ,  o n e  I l l i n o i s  p r o d u c e r  d e m o n s t r a t e d  t h a t  
1 0 0 - p o u n d  h o g s  c a n  t h r i v e  o n  a n  u n h e a t e d  c o n c r e t e  
f l o o r  w i t h o u t  b e d d i n g .  
O n e  o f  t h e s e  s y s t e m s  s h o u l d  f i t  y o u r  s i t u a t i o n ,  a n d  
s o m e  o f  t h e  f o l l o w i n g  s e c t i o n s  o f  t h i s  c i r c u l a r  w i l l  
h e l p  y o u  w i t h  y o u r  p l a n n i n g .  
P l a n n i n g  a  S y s t e m  
A  l i q u i d - m a n u r e  s y s t e m  c o n s i s t s  o f  f l o o r s ,  g u t t e r s ,  
u n d e r g r o u n d  t a n k s ,  a n d  s o m e  m e t h o d  o f  d i s p o s a l .  
L e t ' s  d i s c u s s  t h e s e  p a r t s  i n  o r d e r .  
f l o o r s  
T h e  c o n c r e t e  f l o o r  f o r  a  l i q u i d - m a n u r e  s y s t e m  
s h o u l d  b e  c a r e f u l l y  p l a n n e d ,  p l a c e d ,  a n d  c u r e d .  F a i l ­
u r e  t o  d o  s o  w i l l  r e s u l t  i n  a n  u n s a t i s f a c t o r y  j o b  t h a t  
c a n n o t  b e  e a s i l y  c o r r e c t e d .  
S l o p e  t h e  f l o o r s  a  m i n i m u m  o f  1 , 4  i n c h  p e r  f o o t  
a n d  a  m a x i m u m  o f  1  i n c h  p e r  f o o t .  O n e - h a l f  i n c h  
p e r  f o o t  i s  a  p r a c t i c a l  s l o p e  f o r  f l u s h i n g  o f f  t h e  f l o o r .  
I  t  w i l l  b e  e a s i e r  t o  g e t  t h e  d e s i r e d  s l o p e  i f  y o u  p l a c e  
s m a l l  s e c t i o n s  o f  t h e  f l o o r  a t  a  t i m e .  
F i n i s h  t h e  f l o o r  t o  a  u n i f o r m  d e n s e  s u r f a c e .  A  
f i n e  g r i t t y  s u r f a c e  i s  d e s i r a b l e  t o  g i v e  f o o t i n g  f o r  t h e  
h o g s  a n d  t o  m a k e  c l e a n i n g  e a s y .  T h i s  s u r f a c e  c a n  b e  
o b t a i n e d  b y  c a r e f u l l y  f i n i s h i n g  t h e  c o n c r e t e  w i t h  a  
w o o d  f l o a t .  A n o t h e r  m e t h o d  i s  t o  s t e e l  t r o w e l  t h e  
f l o o r  a n d  t o  p u l l  a  s o f t  b r i s t l e  b r o o m  o r  b r u s h  o v e r  
t h e  s u r f a c e  t o  r e m o v e  t h e  s l i c k  f i n i s h .  
U s e  q u a l i t y  c o n c r e t e .  C o n c r e t e  f l o o r s  r e c e i v e  h a r d  
u s e  i n  c o n f i n e m e n t  s y s t e m s .  O n l y  g o o d - q u a l i t y  c o n ­
c r e t e  s h o u l d  b e  u s e d ,  a n d  i t  s h o u l d  b e  p r o p e r l y  c u r e d  
t o  g e t  a l l  t h e  s t r e n g t h  a n d  d u r a b i l i t y  p o s s i b l e .  
W h e n  o r d e r i n g  c o n c r e t e ,  a s k  f o r  a  m i x  w i t h  6  
b a g s  o f  c e m e n t  p e r  y a r d  o f  c o n c r e t e  w i t h  S A - i n c h  
m a x i m u m - s i z e d  a g g r e g a t e  f o r  a  4 - i n c h  f l o o r .  A n d  
s p e c i f y  a i r - e n t r a i n e d  c o n c r e t e .  
T h e  m i x  s h o u l d  b e  m u s h y ,  n o t  s o u p y .  O r d e r  s m a l l  
l o a d s  u n l e s s  y o u  h a v e  p l e n t y  o f  h e l p .  I t  r e q u i r e s  t i m e  
t o  f i n i s h  t h e s e  f l o o r s  p r o p e r l y .  
C u r e  t h e  c o n c r e t e  b y  p r e v e n t i n g  i t  f r o m  d r y i n g  
o u t  f o r  7  d a y s .  C o v e r  i t  w i t h  p o l y e t h y l e n e  o r  b u i l d i n g  
p a p e r  t o  h o l d  t h e  m o i s t u r e  i n ,  o r  u s e  s t r a w  o r  s a n d  
a n d  k e e p  i t  w e t .  T h e  s t r e n g t h  a n d  d u r a b i l i t y  o f  t h e  
c o n c r e t e  d e p e n d  u p o n  h o w  w e l l  i t  i s  c u r e d .  
G u t t e r s  
U s e  t h e  s a m e  c a r e  i n  f o r m i n g ,  f i n i s h i n g ,  a n d  c u r ­
i n g  c o n c r e t e  f o r  g u t t e r s  a s  y o u  d i d  f o r  f l o o r s .  
T h e  r e q u i r e d  s l o p e  f o r  g u t t e r s  i s  d e b a t a b l e .  T h e  
g u t t e r s  w i l l  p r o b a b l y  n o t  b e  e n t i r e l y  s e l f - c l e a n i n g  n o  
m a t t e r  h o w  m u c h  t h e y  s l o p e ,  s o  i t  i s  s u g g e s t e d  t h a t  
t h e y  s l o p e  a  m i n i m u m  o f  1 , 4  i n c h  p e r  f o o t  a n d  m o r e  
i f  t h e  b u i l d i n g  s i t e  w i l l  p e r m i t .  
A  s m a l l - d i a m e t e r  u n d e r g r o u n d  p i p e  w i l l  b e  s e l f ­
c l e a n i n g  a t  m u c h  l e s s  s l o p e .  F i g u r e  1  s h o w s  h o w  t h e  
2  
oL{O,-1 
~t- Q0c 
1'10.6) 0
L(e, ') 
...• .. : ..•..... : 
.. 
~~floor;t~~;· ~~ manure for each 175- to 200-pound hog. You should· plan storage capacity for at least two weeks' accumu­CROSS - SECTION lation ­ even more is desirable. If your floor is not

completely roofed, you will have to make additional 

" .. : ..' ~. 
approx. 10' O.c. allowance for rain and snow. A I-inch rain, for

example, adds 0.62 gallons of water for every square
plastic pipe under gutter- slope 6in./ 100ft. foot of exposed floor. The following table, calculated

LENGTHWISE - SECTION OF TILE DRAIN a GUTTER on an average liquid depth of 5 feet, will help you
Details for a stepped gutter with underground pipe. decide on tank dimensions to n1eet your capacity
(Fig. 1) needs. 

Inside Capacity when inside tank length issurface gutter can be stepped while the underground tank width 10 feet 20 feet 30 feet 40 feet
pipe slopes continuously toward the outlet. 

(gallons)
Un.derground Tanks 4 feet. ... . ......... . 
 1,500 3,000 4,500 6,000
Three types of underground tanks are being used 6 feet .............. . 2,250 4,500 6,750 9,0008 feet .............. . 3,000 
 6,000 9,000 12,000to collect liquid manure from hog floors: storage

tanks, septic tanks, and combination storage and septic 
 You will probably choose concrete or concretetanks. block for constructing your tank, although a steelSince the storage tank is designed to hold cleanings tank of sufficient size could be used. Details for afrom the floor for only a limited time, it is necessary reinforced concrete tank and a concrete block tankto have a regular schedule for hauling the material to are shown in Figure 2. The sump shown in thethe field. drawing could be at the end, along one side, or nearThe septic tank with underground disposal elim­ the center, depending on the dimensions of the tankinates regular cleaning and hauling, but the manure and the type of pump selected.is lost. 
 You will want a cover on your tank. A wood
A combination storage and septic tank (a septic frame covered with sheet metal is satisfactory fortank with a cleanout hole in the top similar to the wide tanks. Narrow tanks can be covered either withstorage tank) offers some advantage because it can wood or reinforced concrete planks (Figure 2, right).be emptied whenever time and weather permit, and Two practical applications of these tank-cover designsit will operate as a septic tank if the tanks cannot be are shown in Figures 3 and 4.
cleaned regularly. 
Septic-Tank Capacity and DesignStorage-Tank Capacity and Design At the University of Illinois, a septic tank has beenWashing floors daily with a hand-operated high­ used with an automatically cleaned hog floor. Resultspressure hose produces about 2 gallons of liquid indicate that a septic tank for hog manure should 
Details for reinforced concrete tank, con­
crete block tank, and tank cover. (Fig. 2) "PRESSURE_TREATEDPLANK 
2 x 4 5 CERS 
4'W
2' CONCRETE PLANKS
~===:::::::::::~ REINFORCED WITH
6x6 -10 MESH . 
CORRUGATED SHEET METAL
---.o=---~ I x6 SPACED SHEATHING
2x4 RAFTERS
----'-.,-... 2'O.C. 
6 X 6 #10 MESH 
16" 
CONCRETE CONCRETE BLOCK TANK COVER DETAILS 
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R e i n f o r c e d  c o n c r e t e  c o v e r  f o r  l i q u i d - m a n u r e  s t o r a g e  
t a n k .  ( F i g .  3 )  
W o o d  a n d  s h e e t - m e t a l  c o v e r  f o r  8 - f e e t - w i d e  s t o r a g e  
t a n k .  N o t e  h i n g e d  s e c t i o n  f o r  i n s p e c t i o n  a n d  c l e a n - o u t .  
( F i g .  4 )  
h a v e  a  c a p a c i t y  o f  1 5  t o  2 0  g a l l o n s  p e r  2 0 0 - p o u n d  
h o g .  T h e  v o l u m e  o f  w a t e r  m u s t  b e  l a r g e  e n o u g h  t o  
p r e v e n t  a  h i g h  c o n c e n t r a t i o n  o f  s o l i d s  i n  t h e  t a n k ,  
a n d  i f  y o u  h a v e  e n o u g h  w a t e r ,  y o u  s h o u l d  u s e  m o r e  
t h a n  t h e  2 - g a l l o n  m i n i m u m  p e r  h o g  m e n t i o n e d  
e a r l i e r .  T h e  t a n k  s h o u l d  b e  c l e a n e d  w h e n e v e r  i t  i s  
h a l f  f u l l  o f  s o l i d s .  
M a n u f a c t u r e d  s e p t i c  t a n k s  a r e  r o u n d  o r  r e c t a n g u ­
l a r  a n d  a r e  s a t i s f a c t o r y  f o r  s m a l l  i n s t a l l a t i o n s .  L a r g e  
t a n k s  a r e  u s u a l l y  r e c t a n g u l a r .  A  b a f f l e  i s  n e c e s s a r y  
a t  t h e  o u t l e t  t i l e ,  a n d  t h e  o u t l e t  s h o u l d  b e  1  t o  3  
i n c h e s  l o w e r  t h a n  t h e  i n l e t .  A  l i q u i d  d e p t h  o f  a t  
l e a s t  3 0  t o  6 0  i n c h e s  i s  r e c o m m e n d e d .  T h e  s h a p e  o f  
t h e  t a n k  i s  r e l a t i v e l y  u n i m p o r t a n t .  
D i s p o s a l  
G o o d  c o n s e r v a t i o n  p r a c t i c e s  r e q u i r e  r e t u r n i n g  
m a n u r e  t o  t h e  l a n d .  B u t  t h i s  m e a n s  u s i n g  s p e c i a l  
e q u i p m e n t .  L i q u i d  m u s t  b e  m o v e d  o u t  o f  s t o r a g e  
t h r o u g h o u t  t h e  y e a r ,  o f t e n  c a u s i n g  a  b u r d e n  d u r i n g  
t i m e s  o f  p e a k  l a b o r  d e m a n d s  o n  t h e  f a r m .  F r e q u e n t l y  
i t  i s  d i f f i c u l t  t o  f i n d  a  c o n v e n i e n t  p l a c e  t o  p u t  t h e  
m a n u r e  b e c a u s e  s o m e t i m e s  t h e  l a n d  i s  n o t  s u i t a b l e  
f o r  t r a v e l  w i t h  h e a v y  e q u i p m e n t  a n d  a t  o t h e r  t i m e s  
t h e  c r o p s  a r e  t o o  h i g h  t o  d r i v e  t h r o u g h .  B e c a u s e  o f  
t h e s e  d i f f i c u l t i e s ,  u n d e r g r o u n d - o r  l a g o o n - d i s p o s a l  
m e t h o d s  o f  w a s t i n g  t h e  m a n u r e  a r e  a l s o  d i s c u s s e d  i n  
t h i s  s e c t i o n .  
S p r e a d i n g  o n  C r o p l a n d  
M o s t  I l l i n o i s  f a r m e r s  w i t h  l i q u i d - m a n u r e  s y s t e m s  
a r e  s p r e a d i n g  t h e  m a t e r i a l  o n  c o r n l a n d  f o r  a s  l o n g  a s  
t h e y  c a n  d r i v e  t h r o u g h  t h e  c r o p .  T h e n  t h e y  s p r e a d  
i t  o n  p a s t u r e s .  F i g u r e  5  s h o w s  a  t a n k  w a g o n  w i t h  a  
s p l a s h  s p r e a d e r  t h a t  s p r e a d s  t h e  m a n u r e  a b o u t  6  f e e t  
w i d e .  A  2 0 - f o o t  s p r e a d  i s  o b t a i n e d  w i t h  t h e  f a n  
s p r e a d e r  s h o w n  i n  F i g u r e  6 .  N e i t h e r  o f  t h e s e  t w o  
m e t h o d s  h a s  c a u s e d  a n y  s e r i o u s  b u r n i n g  o f  c r o p s .  
D e t a i l s  o f  t a n k  w a g o n s  a r e  d i s c u s s e d  l a t e r .  
U n d e r g r o u n d  D i s p o s a l  
T o  d i s p o s e  o f  t h e  e f f l u e n t  f r o m  a  s e p t i c  t a n k ,  a n  
u n d e r g r o u n d  d i s p o s a l  s y s t e m  i s  u s e d .  T h e  d e s i g n  o f  
S p r e a d i n g  l i q u i d  m a n u r e  i n  p a t t e r n  6  f e e t  w i d e  w i t h  
s i m p l e  " s p l a s h "  s y s t e m .  ( F i g .  5 )  
S p r e a d i n g  l i q u i d  m a n u r e  i n  p a t t e r n  2 0  f e e t  w i d e  w i t h  
" f a n "  s y s t e m .  ( F i g .  6 )  
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this system should follow accepted practices for 
household -disposal systems. 
First, determine how many gallons of liquid must 
be disposed of in 24 hours. Next, estimate the area 
of trench needed to soak up this amount. Dig the 
trench 12 to 36 inches wide, and place a layer of 
gravel about 6 inches deep in the bottom. Lay the 
disposal tile from the tank on this gravel. 
The area of trench bottom depends upon how 
fast the water will percolate into the soil. A simple 
method of determining the area is as follows: 
1. Dig 6 holes about the depth of the tile. 
2. Add 2 inches of gravel in the bottom. 
3. Pour in 12 inches of water and let it seep 
away. Add more if necessary to keep water in for 
4 hours. 
Then, 24 hours later ­
4. Put in 6 inches of water over the gravel. 
5. Measure water level every 30 minutes for 4 
hours. Calculate the average time in minutes for 
water to fall 1 inch. This is the percolation rate. 
6. Use the table below to determine the area of 
trench needed. 
Percolation rate Maximum rate of 
(time for water sewage application for 
to fall 1 inch) area of trench bottom 
(gallons per square 
(minutes) foot per day) 
1 or less. . . . . . . . . . . . . . . . . . . . . . . . . . 5 . 0 
2...... .. . .... .. ... . . ... . ........ 3 . 5 
3 . .............. .. ..... . ... . . . ... 2.9 

4....... .. ..... . ... . ... . .... . . .. . 2.5 

5....................... . . ... .... 2.2 

10.. . .. . . . . . . . . . . . . .. . . . . . . . . . . . . 1 .6 

15 ....... . ........... . ..... . ... . . 1 .3 

30 . ....... . . ... . ... . . . . .... . . .... 0.9 

45 . . .......... . . . . . . . . . . ... . . .. . . 0 . 8 

60..... . ... . ... . . . . . . . ... . . .. .. . . 0.6 

Maximum length of laterals: 100 feet 
Grade: 2 to 4 inches per 100 feet 
Minimum distance between trenches (12 to 18 inches wide): 
6 feet 
Depth of trench: 18 inches minimum. Use 6 inches of 
gravel in bottom of trench. 
Hooking onto a field tile from the septic tank is 
not recommended. This practice may cause pollution 
farther downstream. 
Lagoon Disposal 
Lagoon disposal is a method that does away with 
the storage tank and pumping-and-spreading equip­
ment. The liquid manure flows into a lagoon or pond 
where it is stabilized by bacterial action. The fertility 
value of the manure is wasted, but the savings m 
equipment and labor offset most of the loss. 
Although lagoons have been used for city sewage 
and factory wastes for years, they have had only 
limited trial for manure disposal. Early experiences 
have been satisfactory. Manure is much more con­
centrated than domestic wastes, however, and no one 
knows at present how well the lagoons will continue 
to work or what maintenance problems may arise. 
Farmers who are using lagoons report no prob­
lems with odors or flies. Naturally, you can expect 
some odors on still, humid days in the SU1nmer and 
for a period in the spring while the lagoon reestab­
lishes itself after it has been frozen over in the winter. 
You should place the hog operation, including the 
lagoon, on the side of the farmhouse away from pre­
vailing winds. If the lagoon is located next to the 
concrete finishing floor, manure can be scraped or 
washed directly into it; or if the lagoon is to serve 
several buildings, manure can be piped to it through 
6-inch to 8-inch sewer tile. Fall on the tile should be 
2 feet per 100 feet. The inlet pipe can discharge into 
the lagoon above the surface of the water. 
Other suggestions for planning and building a 
lagoon are as follows: 
1. Provide at least 15 square feet of water­
surface area for each hog. In general, the more the 
manure is diluted, the better, and a lagoon that is 
larger than the minimum will allow for later expan­
sion of the hog enterprise. Three test lagoons at the 
University of Illinois provide 20 square feet, 40 square 
feet, and 60 square feet of water-surface area. These 
lagoons have not been in use long enough, however, 
to justify any definite conclusions. 
2. Make the bottom as level as possible. Avoid 
gravel or limestone areas. Artificial sealing of the 
bottom may be necessary in porous soils. 
3. Build well-compacted embankments and dikes 
of impervious soil according , to standard practice for 
pond construction. 
4. Build embankments with side slopes of three 
feet horizontally to one foot vertically. Make the top 
of the embankment 8 feet wide to permit easy main­
tenance. 
5. Build the lagoon at least 6 feet deep to allow 
some freeboard above the water line. The minimum 
liquid depth should be 3 feet and the maximum liquid 
depth should be 5 feet. 
6. Under normal conditions, divert storm water 
and surface runoff away from the lagoon. Surface 
water may be temporarily diverted into the lagoon to 
provide initial filling and to keep the water level 
above the 3-feet minimum. 
7. Seed the embankments above the water level, 
put a fence around the lagoon, and post a sign indi­
cating the contents of the lagoon. 
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S p e c i a l  E q u i p m e n t  
W a s h i n g  E q u i p m e n t  
R e s e a r c h  w o r k  a t  t h e  U n i v e r s i t y  o f  I l l i n o i s  h a s  
b e e n  d i r e c t e d  t o w a r d  t h e  d e v e l o p m e n t  o f  c o m p l e t e l y  
a u t o m a t i c  f l o o r - w a s h i n g  u n i t s .  S u c c e s s f u l  m o d e l s  
h a v e  b e e n  b u i l t  f o r  b o t h  c i r c u l a r  a n d  r e c t a n g u l a r  
f l o o r s .  B u t  t h e s e  m o d e l s  s e r v e  a  s i n g l e  p e n  o f  5 0  h o g s .  
N o  a u t o m a t i c  i n s t a l l a t i o n s  h a v e  b e e n  m a d e  i n  
c o m m e r c i a l - s i z e d  s w i n e  b u i l d i n g s .  
R e s e a r c h  h a s  s h o w n  t h a t  a t  l e a s t  7 0  p . s . i .  w a t e r  
p r e s s u r e  i s  n e e d e d  t o  d i s l o d g e  t h e  m a n u r e  a n d  p r o p e l  
i t  t o w a r d  a  g u t t e r .  T o  g e t  t h i s  p r e s s u r e  o r  a  h i g h e r  
o n e ,  y o u  n e e d  a  b o o s t e r  p u m p  a n d  a  r e s e r v e  w a t e r  
s u p p l y .  A  5 0 0 - g a l l o n  t a n k  f l o a t - c o n t r o l l e d  a n d  f i l l e d  
f r o m  t h e  r e g u l a r  f a r m  w a t e r  s y s t e m  w i l l  b e  a t  l e a s t  
l a r g e  e n o u g h  f o r  a  f i n i s h i n g  f l o o r  w i t h  5 0 0  h o g s .  A  
h i g h - p r e s s u r e  p u m p  i s  u s e d  t o  d r a w  t h e  w a t e r  f r o m  
t h e  r e s e r v e  t a n k  a n d  d e l i v e r  i t  t o  t h e  n o z z l e  a t  p r e s ­
s u r e s  a b o v e  7 0  p . s . i .  M o s t  f a r m  s y s t e m s  u s e  1 2 5  t o  
1 5 0  p . s . i .  H i g h - p r e s s u r e  t u r b i n e  p u m p s  o r  r o l l e r - r o t o r  
f a r m - s p r a y e r  p u m p s  c a n  b e  u s e d .  A  2 - h o r s e p o w e r  
m o t o r  i s  n e e d e d  t o  d r i v e  t h e  p u m p .  A  f a r m  i n s t a l l a ­
t i o n  w i t h  a  r o l l e r - r o t o r  p u m p  i s  s h o w n  i n  F i g u r e  7 .  
F o r  h a n d  w a s h i n g ,  a  1 - i n c h  h e a v y - d u t y  h o s e  i s  
r e c o m m e n d e d .  T h e  p e n s  s h o u l d  b e  a r r a n g e d  s o  t h a t  
t h e y  c a n  b e  w a s h e d  f r o m  a  s e r v i c e  a l l e y  ( s e e  F i g u r e  
8 ) .  W h e n  i t  i s  n e c e s s a r y  t o  e n t e r  t h e  p e n s  t o  c l e a n  
t h e m ,  t r y  t o  k e e p  t h e  h o s e  a w a y  f r o m  t h e  h o g s  b e ­
c a u s e  t h e y  w i l l  c h e w  h o l e s  i n  i t .  I f  y o u  u s e  n u m e r o u s  
h o s e  b i b s ,  y o u  w o n ' t  n e e d  a  l o n g  h o s e .  
N o z z l e s  s h o u l d  g i v e  a  s o l i d  s t r e a m  o f  w a t e r  s o  
t h a t  t h e  e n e r g y  i s  c o n c e n t r a t e d  ( F i g u r e  9 ) .  I n  e x -
B o o s t e r  p u m p  a n d  m o t o r  f o r  i n c r e a s i n g  w a t e r  p r e s s u r e  
t o  1 0 0 - 1 2 5  p . s . i .  ( p o u n d s  p e r  s q u a r e  i n c h ) .  ( F i g .  7 )  
W a s h i n g  f l o o r  o f  p e n  f r o m  s e r v i c e  a l l e y .  S i n c e  m o s t  
m a n u r e  c o l l e c t s  n e a r  o u t s i d e  w a l l ,  w a t e r  i s  d i r e c t e d  o v e r  
b a c k s  o f  h o g s .  ( F i g .  8 )  
A  c o m m e r c i a l  n o z z l e  w i t h  Y 4 - i n c h  s t r a i g h t  h o l e  t h a t  
g i v e s  g o o d  s o l i d  s t r e a m  o f  w a t e r .  ( F i g .  9 )  
p e r i m e n t a l  w o r k  a t  t h e  U n i v e r s i t y  o f  I l l i n o i s ,  t h e  
n o z z l e  t h a t  p e r f o r m e d  b e s t  w a s  m a d e  f r o m  a  p i p e  
c a p .  T h e  f a c e  o f  t h e  c a p  w a s  g r o u n d  f l a t ,  a n d  a  h o l e  
w a s  d r i l l e d  i n  t h e  c e n t e r  a n d  c o u n t e r s u n k  f r o m  t h e  
i n s i d e  u n t i l  t h e  e d g e  w a s  s h a r p  ( F i g u r e  1 0 ) .  W i t h  a  
3 / 1 6 - i n c h  h o l e ,  t h i s  n o z z l e  w i l l  d e l i v e r  5 . 0  g a l l o n s  o f  
w a t e r  p e r  m i n u t e  a t  a  p r e s s u r e  o f  9 5  p o u n d s  p e r  
s q u a r e  i n c h ;  w i t h  a  Y 4 - i n c h  h o l e ,  i t  w i l l  d e l i v e r  9 . 2  
g a l l o n s  a t  a  p r e s s u r e  o f  8 6  p o u n d s .  
M a n u r e  P u m p s  
S e v e r a l  t y p e s  o f  p u m p s  a r e  a v a i l a b l e  t o  e m p t y  
t h e  u n d e r g r o u n d  m a n u r e - s t o r a g e  t a n k s .  T h r e e - i n c h  
o r  4 - i n c h  d i a p h r a g m  p u m p s  w o r k  v e r y  w e l l .  A  3 - i n c h  
p u m p  w i l l  d e l i v e r  a b o u t  8 5  g a l l o n s  p e r  m i n u t e .  
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PIPE CAP 
PI GRIND FACE FLAT' 
o 
H TER DRILL HOLE AND COUNTERSINK INSIDE 
TO SHARP EDGE 
Homemade nozzle that gave excellent results in research 
work at University of Illinois. (Fig. 10) 
Figure 11 shows a diaphragm pump mounted on a 
tank-wagon spreader. It is powered by a gasoline 
engine, but some farmers have made a linkage to 
drive the pump from the tractor power take-off. 
If no bedding is used, the manure may be suffi­
ciently liquefied to use a centrifugal pump. A 1 Yz­
inch centrifugal pump will deliver about the same 
amount of liquid manure as a 3-inch diaphragm 
pump. 
Augers are also successful liquid-manure pumps. 
Figure 12 shows a nominal 4-inch auger pouring out 
liquid manure. A 4-inch auger will pump about 50 
gallons per minute when run at 1,600 r.p.m. A 
I-horsepower motor is required. 
Although a 6-inch auger has a greater capacity 
than a 4-inch auger, its use presents certain problems. 
The 6-inch auger moves the liquid up the casing 
faster than it can be discharged at the upper end, 
causing a tendency for the motor to be overloaded. 
Paddles welded to the auger shaft seem to relieve this 
condition. Because of the limitations at the discharge 
end, test results with 6-inch augers are not conclusive. 
The tests seem to show that a 6-inch auger driven at 
Diaphragm pump mounted on liquid-manure tank 
wagon and powered by gasoline engine. (Fig. 11) 
Liquid manure being pumped with a 4-inch auger. 
(Fig. 12) 
1,200 r.p.m. by a 2-horsepower motor will pump 150 
gallons or more per minute at angles under 60 degrees 
from the horizontal. 
The auger and casing should be heavy-duty. The 
welds between the auger flighting and the shaft have 
been known to fail because of the high speed. In at 
least one case, the original thin-walled galvanized 
housing developed fatigue cracks and had to be re­
placed with a rigid pipe housing. 
Tank-Wagon Distributors 
If you want to spread liquid manure on cropland, 
you will need a tank wagon. Although manufactured 
equipment is beginning to appear on the market, our 
experience is limited to what farmers have done with 
homemade or custom-made tank wagons. 
Figure 13 shows a custom-built wagon with an 
auger in the bottom to draw out any material that 
settles. A fan distributor at the rear, run from the 
tractor power take-off, spreads the manure about 20 
feet (see Figure 6). 
The 500-gallon tank wagon shown in Figure 14 
has no agitator and uses a simple splash system that 
spreads the manure about 6 feet wide. Since the tank 
is small, the time from the start of filling to the start 
of spreading is shorter than with a larger tank. As a 
result, settling and clogging of the discharge hole does 
not seem to be a problem. A 2Yz-inch discharge hole 
was found to be about the right size to minimize 
clogging and still not get a spread that was too heavy. 
Figure 15 shows another 1,000-gallon tank wagon 
mounted on a 4-wheel trailer. The front of this tank 
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i s  h i g h e r  t h a n  t h e  b a c k ,  a n d  t h e r e  i s  n o  a g i t a t o r .  I t  
u s e s  a  s p l a s h  s y s t e m  o f  s p r e a d i n g  b y  m e a n s  o f  a  f a n ­
s h a p e d  p l a t e  w i t h  a n g l e  i r o n s  a t t a c h e d  ( F i g u r e  1 6 ) .  
F r o m  l i l n i t e d  f a r m  o b s e r v a t i o n s ,  w e  h a v e  r e a c h e d  
t h e  f o l l o w i n g  c o n c l u s i o n s  a b o u t  t a n k  w a g o n s  f o r  h a u l ­
i n g  a n d  s p r e a d i n g  l i q u i d  m a n u r e .  
A  1 , O O O - g a l l o n  t a n k  w a g o n  w i t h  " f a n "  s p r e a d e r  d r i v e n  
b y  t r a c t o r  p o w e r  t a k e - o f f  t h r o u g h  a u t o  d i f f e r e n t i a l .  
A u g e r  t h r o u g h  b o t t o m  o f  t a n k  s e r v e s  a s  d r i v e  s h a f t  a s  
w e l l  a s  t a n k  c l e a n e r .  ( F i g .  1 3 )  
A  S O O - g a l l o n  t a n k  w a g o n  w i t h o u t  a g i t a t o r  b e i n g  f i l l e d  
w i t h  a u g e r  p u m p .  ( F i g .  1 4 )  
1 .  T h e  m a x i m u m  s i z e  s h o u l d  b e  1 , 0 0 0  g a l l o n s .  
2 .  A n  a g i t a t o r  i s  d e s i r a b l e  b u t  n o t  a b s o l u t e l y  
e s s e n t i a l .  
3 .  T h e  d i s c h a r g e  v a l v e  s h o u l d  b e  2 V 2  t o  3  i n c h e s  
i n  d i a m e t e r .  A  l i n k a g e  s h o u l d  b e  b u i l t  s o  t h a t  t h i s  
v a l v e  c a n  b e  c o n t r o l l e d  f r o m  t h e  t r a c t o r  s e a t .  
4 .  A  " f a n "  s p r e a d e r  i s  s u p e r i o r  t o  a  " s p l a s h "  
s p r e a d e r  f o r  u n i f o r m  s p r e a d  a n d  t o  m i n i m i z e  t h e  
p o s s i b i l i t y  o f  b u r n i n g  t h e  c r o p s .  
. " J
A  1 , O O O - g a l l o n  t a n k  w a g o n  w i t h o u t  a g i t a t o r .  F r o n t  o f  
t a n k  i s  6  i n c h e s  h i g h e r  t h a n  r e a r .  M a n u r e  s p r e a d s  a b o l . { t  
6  f e e t .  ( F i g .  1 S )  ,~ 
T h r e e - i n c h  q u i c k - o p e n i n g  v a l v e  a n d  f a n - s h a p e d  s p r e a d e r  
o n  t a n k  w a g o n  s h o w n  i n  F i g u r e  1 5 .  ( F i g .  1 6 )  
T h i s  c i r c u l a r  w a s  p r e p a r e d  b y  D .  G .  J e d e l e ,  A s s o c i a t e  P r o f e s s o r  o f  A g r i c u l t u r a l  E n g i n e e r i n g ,  a n d  E .  L .  H a n s e n ,  
P r o f e s s o r  o f  A g r i c u l t u r a l  E n g i n e e r i n g .  
U r b a n a ,  I l l i n o i s  
A p r i l , 1 9 6 0  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t ­
m e n t  o f  A g r i c u l t u r e  c o o p e r a t i n g .  L O U I S  B .  H O W A R D ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 D ,  1 9 1 4 .  
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